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CERCIS IN NORTH AMERICA! 
Mitron Hopkins 


InrRopuctTION.—In the course of investigations on the ecology 
and phytogeography of the Arbuckle Mountains in south-central 
Oklahoma I find the redbuds to be one of several genera which 
have given ample evidence that they are not at present clearly 
understood, either there or in other regions in the west and south- 
west. This xeric plateau of limestone outcrops with its unique 
flora of Texan affinities and its interesting geological formations 
has proved and is still proving to be an area of considerable 
importance botanically. 

Two kinds of redbud are found in the Arbuckles in close 
proximity to each other. One is Cercis canadensis, both the 
typical form with slightly pubescent leaves and the glabrous 
form, f. glabrifolia; the other is C. canadensis var. texensis (C. 
texensis or C. reniformis). For several years I have been trying 
to separate these two plants on some basis other than leaf-shape 
but have been unable to do so. C. canadensis is very easily recog- 
nized both in the field and on the herbarium sheet, but the var. 
texensis, although its leaves are generally reniform in outline, 
frequently is so similar that complete segregation is difficult. 

Because the two entities were so difficult to distinguish, I 
ventured to study all the living material of Cercis which was 
available. Collecting trips were made and ample specimens in 
all stages of development were obtained. Herbarium sheets were 
borrowed from the Herbarium of the Missouri Botanical Garden, 


1 Contribution from the Botanical Laboratory, University of Oklahoma, No. 65. 
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the Gray Herbarium, the United States National Herbarium, 
the Herbarium of the New York Botanital Garden, and the 
Herbarium of the Texas Agricultural and Mechanical College. 
To the curators of these herbaria I am most grateful for their 
kindness in permitting me to examine their material. In the 
citation of specimens the various herbaria are designated by the 
following letters: Herbarium of the Missouri Botanical Garden— 
(MBG); Gray Herbarium—(G); U. 8. National Herbarium— 
(US); Herbarium of the N. Y. Botanical Garden—(NY); Her- 
barium of the Texas A. & M. College—(TAM); Herbarium of 
the Univ. of Okla.—(OU). 

Except for the Britton and Rose! synopsis of Cercis in the 
North American Flora, no detailed monographic work has been 
done on the genus.2. Previous to their work, no study was made 
except the treatments in the manuals and floras and these were 
usually scanty and inadequate. The Californian and Texan 
plants were considered by many botanists to be identical al- 
though Asa Gray clearly differentiated the two. Until Britton 
and Rose’s study the synonomy of the entire genus was confused. 
Even their monograph failed to designate or establish any type 
specimens. Inasmuch as it was necessary to study the Texas 
material in connection with my floristic work in the Arbuckles, 
it seemed wise to examine the entire genus in America from the 
viewpoint of a monograpber and to present the results of this 
study in the following pages. 

The genus in North America, as I interpret it, includes only 
two species. One of these, C. occidentalis, is restricted to areas 
west of the Rocky Mountains, chiefly to California, but also 
occurs locally in the neighboring states of Arizona, Utah, and 
Nevada. The other is C. canadensis with a much broader range 
throughout eastern and central United States and with several 
varieties and forms. It is impossible for me to view the genus as 
consisting of several species, as the previous investigators have 


1In N. Am. Fl, 23. pt. 4. 201-202 (1930). 

2 Unless one may call the four-page discussion by Greene (in Fedde, Rep. Sp. 
Nov. 11. 108-111. 1912), in which he described 7 new species, a monograph. He 
adds: “Not that there are not more or less plain indications of several more; but I 
leave that work to the future, and for further investigation, now taking in hand 
mainly certain hitherto undescribed species belonging to the farther Southwest and 
West.’’ Inasmuch as not one of the 7 new species described by Greene in this paper 
is now considered valid, perhaps it is fortunate that ‘the future” investigations were 
not conducted by him! 


-_ 
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considered it, because the specific lines are essentially weak. 
Nor do herbarium sheets show these specific differences at all 
clearly. I have several sheets before me at the moment, and I 
cannot ascertain whether they are C. canadensis or the var. 
texensts. If I saw the living plant from which each was cut, I 
should probably be able to distinguish the two very clearly. 
Many keys in our manuals and floras are based, not on living 
specimens which illustrate so clearly the differences in external 
morphology, but rather on herbarium specimens which show 
only seldom those important characteristics that make one species 
taxonomically different from another. 

The following artificial key will help in pointing out those 
differences which occur among the various taxonomic units, 
while other notes pertaining to this treatment may be found in 
the discussion of each. 

A. Fruit 1.8-2.5 em. broad; petals averaging 9 mm. in length; 
plants of California and neighboring states.......... 1. C. occidentalis 
A. Fruit 0.8-1.8 em. broad; petals averaging 7.5 mm. or less in 
length; plants of Mexico, Texas, and northeastward. 
B. Mature leaves thinnish, dull green on both surfaces, 
generally cordate in outline, generally acute at apex. 
C. Young leaves pubescent beneath, the mature ones with a 


few hairs on the under surface, especially along the 
lower parts of the principal veins on the under surface; 


Otherwise, clabrousae sone arta 2. C. canadensis Var. typica. 
C. Leaves quite glabrous on both sides at all stages of 
developments sae eee ee: 2a. C. canadensis f. glabrifolia. 


B. Mature leaves coriaceous to subcoriaceous, rich deep green, 
shining, and distinctly glaucous above, reniform to cor- 
date-reniform in outline, obtuse to emarginate at apex, 
often merely rounded. 
C. Pedicels and young branchlets quite glabrous at all 
times, leaves entirely so..........- 2b. C. canadensis Var. texensis. 
C. Pedicels and young branchlets densely wooly-tomentose 
both in youth and maturity, leaves slightly so....... 
2c. C. canadensis Var. mexicana. 


1. C. occmentTatis Torrey ex A. Gray. Spreading shrub 
forming thickets with clumps of erect, clustered stems, at ma- 
turity 2-4.5 m. high; bark light gray to grayish brown punctate 
with numerous whitish lenticels; stems and branchlets glabrous 
throughout: leaves orbicular and suborbicular to reniform, light 
green with yellowish or often whitish tinge, glabrous to sub- 
glaucous on both surfaces, palmately 7-9-veined, entire, sub- 
coriaceous to coriaceous, 3-9 em. broad, 2-5 cm. long (from apex 
to top of sinus); base cordate with broad (max. 3 cm.) to narrow 
and nearly closed (min. 3 mm.) sinus; apex retuse to emarginate 
or sometimes cuspidate, often merely rounded; petioles glabrous 
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12-35 mm. long, stipules caducous: flowers in sessile umbels or 
fascicles appearing in the spring before the leaves, 2-6 in each 
cluster, magenta pink to reddish purple; corolla obscurely 
papilionaceous, 8-12 mm. long; flowering pedicels 7-11 mm. 
long: pods abundant, oblong, flat, the upper suture with a con- 
spicuous winged margin, 4-9 cm. long, 1.8-2.5 mm. broad at 
maturity, attenuate or abruptly acute at apex; fruiting pedicels 
divaricate to pendulous and somewhat arcuate, 10-14 mm. long; 
seeds orbicular, 3-4 mm. in diameter, but few mature ones in a 
pod.—Bost. Journ. Nat’l. Hist. (Plantae Lindheimerianae, pt. 2) 
6. 177 (1850); Jepson, Fl. W. Mid. Calif. ed. 1, 289 (1901); ed. 
2, 215 (1911); Man. FI. Pl. Calif. 511 (1925); Tidestrom, FI. 
Utah & Nev. in Contr. U. S. Nat’l. Herb. 25. 287 (1925); 
Britton & Rose in N. Am. FI. 23, pt. 4. 202 (1930); Munz, Man. 
s. Calif. Bot. 248 (1935); Jepson, Fl. Calif. 2. 238 (1936). C. 
californica Torr. ex Benth., Pl. Hartw. 361 (1857). Szliquastrum 
occidentale Greene, Man. Reg. S. F. Bay 84 (1894). C. nephro- 
phylla Greene in Fedde, Rep. Sp. Nov. 11. 111 (1912). C. 
orbiculata Greene in Fedde, Rep. Sp. Nov. 11. 111 (1912); 
Tidestrom in Contr. U.S. Nat’l. Herb. 25. 287 (1925). C. latis- 
stma Greene in Fedde, Rep. Sp. Nov. 11. 111 (1912). C. occi- 
dentalis var. orbiculata (Greene) Tidestr. Fl. Ariz. and N. Mex. 
155 (1941).—Rocky stream-banks, canyons, hillsides and chap- 
arral, California east to e. Arizona, w. Utah and sw. Nevada. 
The following are a few of the characteristic specimens. CaALi- 
FORNIA: in California, without definite locality, Hartweg, no. 1706 
[Type Kew; 1sotypeE N. Y.]; “‘ Bois rouge, frequent along streams 
on the upper part of the Sacramento” 8 April & 27 May 1846, 
Fremont’s Expedition to Calif.; chaparral, Middle Tulare, Purpus, 
no. 5608 [MBG, G, US]; at the Geysers, Sonoma Co., Bolander, 
no. 3946 [MBG, G, US]; Cuyamaca Mts., Edward Palmer, no. 72 
[MBG, NY]; Pleasant Valley, Napa River Basin, Jepson, 23 
May 1897 [MBG, G]; Rumsey, Yola Co., C. F. Baker, no. 2935 
[MBG, G, US]; California, Fremont, 1845-7 [MBG, G, NY]; be- 
tween Cuyamaca & Oriflamme mines, San Diego Co., Abrams, no. 
3924 [MBG, G, US, NY]; Borax Lake, J. Torrey, no. 108 [MBG, 
G, NY]; open woods, Mt. Konocti, 2000 ft., Lake Co., Blankin- 
ship, 17 April 1929 [MBG]; California, without locality, Vasey, 
1875 (type of C. nephrophylla Greene) [US]; mountains of central 
Calif., G. B. Grant, July 1902 (type of C. latissima Greene) [US]. 
Arizona: without definite locality or date, Otto Kuntze [NY]; can- 
yon 2 miles below Pagumpa, M. BE. Jones, no. 5089 [MBG, Us; 
NY]; Hermit Creek near camp, Grand Canyon, Hastwood, no. 
6010 [G]; frequent along creek below El Tovar, Grand Canyon, 
alt. 3000 ft., Hanson & Hanson, no. A739 [MBG]; Bright Angel 
Trail, Grand Canyon National Park, Cocomino Co., C. B. Wolf, 
no. 3187 [G]; north slope Superstition Mts., Goodding, 15 May 
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Map J, Range of Cercis occipenTALIs; I], of C. CANADENSIS Var. TEXENSIS; 
III, of C. CANADENSIS var. MEXICANA; IV, areas in North America represented 
by species of CERCIS. 


[MBG, NY, US]; Red Bud Pass on Bernheimer Trail to Rainbow 
Bridge, San Juan Co., H. C. Cutler, no. 2850 [NY]. Nuvapa: 
Willow Springs, La Madre Mts., alt. 1200 m., Clark Co., Clokey, 
nos. 7978 & 7979 [G, NY]; near mountain spring, Charleston 
Mts., Vernon Bailey, Coville & Funston, no. 1883 [US]; vicinity 
of Kayenta, John Wetherill, 1922 [NY]. Fl. Feb—Apr. Map I. 
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Because there might be some confusion as to the type specimen 
of C. occidentalis it is appropriate here to give a brief history of 
the name. 

It was first published by Gray in Plantae Lindheimerianae 
thereby validating the unpublished and earlier epithet of Torrey. 
Gray took it up for a variety of Bentham’s which was described 
but not named. This variety was founded on Hartweg no. 1706 
collected in California, and this specimen must therefore be 
regarded as the type of C. occidentalis. Being in the Herbarium 
of the Royal Botanie Gardens, Kew, England, it cannot now be 
obtained, but an isotype is available at the Herbarium of the New 
York Botanical Garden, and it is unquestionably the California 
species. 

However, in Plantae Lindheimerianae, no. 377, which is the 
plant to which Gray referred, is not the Californian species but 
the Texas one which in this paper I am ealling C. canadensis 
var. texensis. This Texan plant was distinguished from the 
Californian one by Dr. Gray although no definite name was 
assigned to it. He did cite C. reniformis in synonomy, but this 
was merely a manuscript name. It seems reasonable that 
Lindheimer’s no. 377 should become the type for my C. canadensis 
var. terensis instead of the type for C. occidentalis, as at first 
seems apparent. However, under the International Rules, the 
Hartweg plant becomes the type of the latter and no other 
designation is necessary or allowable. 

That C. occidentalis is quite a distinct species from C. cana- 
densis seems readily apparent to one who is familiar with the two. 
The western plant has pods which average much longer and 
broader than any other redbud and the flowers are slightly larger 
and more reddish in color. The shape of the leaves of this plant 
resembles very closely that of C. canadensis var. texensis but the 
average size of each leaf is smaller. 

As I see it, this plant of California and neighboring states is a 
species with no contemporary connection, either phytogeo- 
graphically or ecologically, with the eastern redbud. Further 
discussion on this point will be given under the heading of 
Phylogenetic Relationships. 

Its distribution is most adequately discussed in Jepson’s Flora 
of California and need hardly be repeated here. Arizona seems 
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its most eastern limit and no herbarium which I have examined 
has a record of its occurrence in New Mexico. 

Although Rose was impressed by specimens from the Grand 
Canyon of the Colorado River in Arizona which seemed to differ 
from the typical Californian shrub, he never published his “C. 

as Son ss : : 
arizonica’’ as a new species. He did, however, annotate several 
sheets with this nomen. We can assume that the annotations 
were made during the early part of his studies on the genus and 
that a more thorough examination of the material brought him 
to the conclusion that a distinct species or variety was not 
warranted.t With such a postulation Iam in sympathy. I can 
see no obvious differences between the Arizona and the Cali- 
fornian material. Ecological conditions are sufficient to cause 
various modifications in the vegetative portions of the plants 
and it is these factors which must be taken into consideration in 
studying speciation in one genus over a widespread area. 

The nomen ‘‘arizonica”’ unfortunately got into print in two 
different bulletins published by the United States National 
Park Service: Plants of the Grand Canyon Nat. Park by Pauline 
Mead Patraw, Tech. Bull. 6. 23 (1932); and Trees of Grand 
Canyon Nat. Park by Natt N. Dodge, Nat. Hist. Bull. 3. 56 
(1936). Since in each case “‘C. arizonica’”’ is a mere nomen, 
without description, the name must be discarded as invalid. 

E. L. Greene was perhaps as great a “splitter”? as American 
systematic botany has yet encountered. In Cercis (as in most 
other genera) his new species are numerous and all appear to be 
unsound. Careful and critical analysis reveals them to be merely 

1 There is in the Herbarium of the New York Botanical Garden an herbarium sheet 
on which is pasted the correspondence between Dr. W. H. Camp of that institution 
and Mr. W. A. Dayton, Senior Forest Ecologist, Forest Service, U.S. D. A. These 
letters written in 1936 pertain to the possibility of the occurrence of C. occidentalis in 
Utah, and its relation, if any, to C. orbiculata Greene. Camp assures Dayton that 
Britton & Rose considered C. orbiculata to be merely a synonym for C, occidentalis 
and that there is only one station for it in Utah, Diamond Valley (L. N. Goodding, 
no. 899). He goes on to say: ‘‘ Cercis occidentalis, on the basis of our material, seems 
to be somewhat more common in Arizona, with specimens from Pagumpa, Kayenta, 
the Grand Canyon and an Otto Kuntze specimen without definite locality. According 
to the annotation labels, these all were put into a provisional species—‘C. arizonica’ 
by Dr. Rose between 1922 and 1927. The ‘species,’ however, was never published, 
and after carefully examining the Arizona specimens and the one from Utah in con- 
junction with the California material, including the type material seen by Torrey 


(which rests in our herbarium), I am of the opinion that Britton & Rose were quite 
justified in keeping all the material from these three states in Cercis occidentalis 


Torrey.”’ 
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ecological variants in the broadest sense of the term, and by no 
systematist today are these species of Cercis considered valid. 
In this genus the types from which Greene described C. latissima, 
and ©, orbiculata are not at all different from C. occidentalis in 
fundamental characters although superficially and to an un- 
trained eye they do differ. 

This species even today is frequently confused with the Texas 
redbuds and several manuals on California botany list its range 
as ‘east to Texas.”’ For many years it was considered to be 
identical with Mexican and Texan material but Britton and 
Rose pointed out that C. occidentalis did not occur in those 
regions. 


2. C. CANADENSIS L., Var. typica. Small to large tree 7-12 
m. high; trunk straight, separating into stout branches about 
3 m. from the ground and forming a wide, flat head; bark dark 
gray to grayish brown, punctate with numerous dark gray lenti- 
cels; stems and branchlets glabrous throughout: leaves broadly 
ovate to ovate-cordate, dull green on both surfaces and never 
shining, glabrous above, more or less pubescent below or with 
merely tufts of hairs along the veins and midrib, palmately 
7-9-veined (more frequently 7), entire, membranaceous when 
young, at maturity becoming thicker and somewhat subcoria- 
ceous but never truly coriaceous, 6-15 em. broad, 5-10 em. long 
(from apex to top of sinus); base cordate to subtrunecate with a 
broad (max. 6 em.) or shallow (min. 1 cm.) sinus; apex acute to 
subacuminate or more often abruptly contracted into a short 
point; petioles of mature leaves glabrous, 3-5 cm. long; stipules 
caducous: flowers in sessile clusters appearing in the spring 
before the leaves, 2-6 flowers in each cluster, magenta to purplish 
pink; corolla obscurely papilionaceous, 6-10 mm. long; flowering 
pedicels 6-10 mm. long: pods numerous but not so abundant as 
in C. occidentalis, oblong, flat, the upper suture with a winged 
margin, 6-10 cm. long, 0.8-1.8 em. broad at maturity, long- 
attenuate at apex; fruiting pedicels divaricate, reflexed or arcuate, 
9-14 mm. long; seeds oblong to suborbicular, 4-5 mm. long.— 
C. canadensis L., Sp. Pl. 1. 374 (1753); Lamarck, Dict. 2. 586 
(1783); Michaux, Fl. Bor.-Am. 1. 265 (1803); Persoon, Synop. 1. 
454 (1807); Pursh, Fl. Am. Sept. 1. 308 (1814); Nuttall, Gen. 1. 
283 (1818); DC., Prod. 2. 518 (1825); Hooker, Fl. Bor.-Am. 1. 
167 (1829); T. & G., Fl. N. Am. 1. 392 (1838); Dietrich, Synop. 
2. 1515 (1843); Chapman, Fl. s. U. S. 114 (1860); Sargent, For. 
Trees N. Am., 10th Census U. 8. 9. 61 (1884); Sargent, Silva N. 
Am. 3. 95. tab. 133 (1892); Mohr, Pl. Life Ala. in Contr. U. 8. 
Nat’! Herb. 6. 555 (1901); Britton, Man. Fl. n. U.S. & Can. 529 
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(1901); Small, Fl. se. U. S. 584 (1903); Robinson & Fernald in 
Gray, Man. ed. 7. 505 (1908); Britton & Brown, Ill. Fl. ed. 2. 2. 
335 (1913); Small, Fl. se. U.S. ed. 2. 584 (1913); Sargent, Man. 
Trees N. Am. ed. 2. 604 (1922); Britton & Rose in N. Am. Fi. 
23, pt. 4. 202 (1930); Rydberg, Fl. Pr. & Pl. 451 (1932); Small, 
Man. se. FI. 659 (1933); Stemen & Myers, Okla. Fl. 214 (1937); 
Steyermark, Spring Flowers of Missouri. 291 (1940); Deam, Fl. 
Indiana. 585 (1940). C. canadensis 8. pubescens Pursh, Fl. Am. 
Sept. 1. 308 (1814). C. dilatata Greene in Fedde, Rep. Sp. Nov. 
11. 110 (1912). C. ellipsoidea Greene in Fedde, Rep. Sp. Nov. 
11. 110 (1912)—Deep rich woods or in flood-plains and river 
thickets from Conn. w. to Iowa, south through Kans. & Okla. to 
Tex. and ne. Mex. The following are a few characteristic speci- 
mens. CONNECTICUT: dry woods, West Rock, New Haven, 
“‘apparently native,” H. H. Hames, no. 11,521 [G]. PEnnsyt- 
VANIA: woods along stream tributary to Schuylkill River, w. of 
Shawmont, Philadelphia Co., Fogg, no. 11,741 [G]; streamlet 
tributary to Perkiomen Cr., near Arcola, Montgomery Co., 
Long & St. John, no. 2420 [G]; damp woods, Bear Creek, Alle- 
gheny Co., J. A. Schafer, no. 645 [G]. Drtaware: rich woods 
near Centreville, A. Commons, 2 July 1866 [G]; Rockland, Edw. 
Tatnall, without date or number [G]. MaryLanp: moist, sandy, 
loamy woods along Great Bohemia Creek, Middle Neck, Cecil 
Co., Long, no. 37,303 [G]; edge of woods near Plummer Island, 
Blake, no. 9342 [G, US]. Disrricr or CoLtumBtia: woody hill- 
sides, vicinity of Washington, L. S. Steele, 20 Ap. & 15 May 1896 
[G]. West Vireinia: Parkersburg, Wood Co., W. V. U. Botani- 
cal Expedition, 19 June 1929 [G, US]; woods near White Sulphur 
Springs, Greenbrier Co., F. W. Hunnewell, no. 2668 [G]. Vir- 
GINIA: western slope of Bull Run Mts., Fauquier Co., Allard, no. 
276 [G, US]; rocky wooded slope, south bank of Roanoke River, 
Goode’s Bridge, Mecklenburg Co., Fernald & Long, no. 7083 
[G]; Bedford Co., A. H. Curtiss, 10 Ap. & 1 Oct. 1871 [G]; rich 
wooded slope, 4 miles s. of Stony Creek, Fernald & Long, no. 
8311 [G]. Norrs Carona: Biltmore, Biltmore Herb., no. 314b 
[G, US]; creek bank near Raleigh, Wake Co., Godfrey, 31 Mar. 
1938 [G]. Sour Carona: rich woodland, junction of Santee 
Canal and Santee River west of Pineville, Berkeley Co., Godfrey 
& Tryon, no. 1587 [G]; S. Carolina, ex. herb. J. Torrey, without 
date or number [G]. Gerorera: circa urbem Augusta, Olney & 
Metcalf, no. 24 [G]. Fioripa: Fernandina, C. HE. Faxon, Feb. 
1873 [G]; Florida, Chapman, without date or number [G]. 
Micuraan: up Huron River, ne. of waterworks, Ann Arbor, 
Washtenaw Co., Burnham, 6 May, 14 June 1899 [G]; primitive 
forest, South Haven, L. H. Bailey, 22 June 1880 [G]. Inurnots: 
rich woods, clay soil, Decatur, Gleason, no. 209 [G]; along streams, 
Peoria, common, F. EZ. McDonald, Ap.July 1904 [G]; rocky 
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erassy slope at edge of island, Altorf Island, Kankakee Co., 
Lansing & Sherff, no. 7 [G]. Kentucky: along Cumberland 
River, Bell County, T. H. Kearney, no. 439 [G]; east of Tygarts 
River near Cascade Caverns in rich woods, Carter Co., L. B. 
Smith, Hodgdon, et al, no. 3493 [G]. TmNNessnE: edge of woods, 
Kingston Springs, Cheatham Co., Svenson, no. 48 [G]; on lime- 
stone ledge west of Whitwell, Marion Co., ZH. B. Harger, no. 7794 
(G]. AuaBama: woods, Troy, G. H. Leland, 23 Feb. 1891 [G]. 
MississiPPr: near campus in woods, U. of Miss., J. Wise, 3 Mar. 
1923 [OU]. Iowa: Hamburg, Pammel, 4 July 1914 [G]; wooded 
bluffs, Decatur Co., Fitzpatrick & Fitzpatrick, 7 May 1898 [G]. 
Missouri: woods, Whiteside, John Davis, no. 958 [G]; sparsely 
wooded hillsides se. Cedar Gap, Ozark Mts., O. HE. Lansing, Jr., 
no. 3075 [G]. Arkansas: creek banks and bottoms, Jasper, 
Newton Co., Demaree, no. 6378 [G]. Lourstana: Louisiana, 
Dr. Carpenter, ex. herb. George Thurber, without date or number 
[G]. Kansas: low woods, Riley Co., J. B. Norton, nos. 121 and 
121a [G]; near city limits of Hays, Ellis Co., Earl Bondy, no. 
528 [OU]. OKLAHOMA: river bottoms, near Idabel, McCurtain 
Co., H. W. Houghton, no. 3755 [G]; flood plain of S. Canadian 
River, 3 miles e. of Norman, Cleveland Co., Hopkins & Van 
Valkenburgh, no. 1205 [OU]; rich woods in Hunton Lime & Wood- 
ford Chert Formation near Mill Creek, Johnson Co., Hopkins, 
no. 4865 [OU]. Txas: woods, Corsicana, Navarro Co., Rever- 
chon, 25 April 1902 [MBG]; near Houston, Lindheimer, 1843 
[G]; Houston, G. L. Fisher, 10 Mar., 11 Apr. 1913 (as C. rent- 
formis) [NY]; near Weatherford, S. M. Tracy, no. 8030 (as C. 
occidentalis) [G, US, NY]. Mexico: small tree on Hacienda 
Vista Hermosa, 35 miles s. of Monterrey, Nuevo Leon, S. S. 
White, no. 1538 [G]; above El Rosario, vicinity of Marmolejo, 
Sierra de San Carlos, Tamaulipas, H. H. Bartlett, no. 10855 
[US]. Fl. Mar—Apr. MarlV. 


Our familiar redbud, which is the state tree of Oklahoma, has 
the mature leaves, when dry, thin in texture and very brittle on 
the herbarium sheets. They are invariably cordate in general 
outline and usually acute at the apex. 

Greene’s C. ellipsoidea appears to be merely C. canadensis in 
every detail. I have before me his type (from the United States 
National Herbarium), collected by J. A. Gaut in the Wichita 
Mountains of Oklahoma (no. 167) and it differs in no way from 
my conception of, nor from the available descriptions of, C. 
canadensis. 

In habitat it is found more frequently in moist woods and 
floodplains or river thickets and even in the dry Arbuckle 
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Mountains one finds it most frequently in low woods in the soils 
of the Woodford chert formation. When it grows on soils derived 
from other geological formations, it will always occur on the 
border of one of the small streams running through the region. 
One concludes, therefore, that it cannot tolerate conditions 
which are extremely xeric. 

Geographically, it extends from New Jersey south to northern 
Florida, west to southern Ontario, and southward through the 
middle prairie states to Texas and northeastern Mexico. I 
emphasize this broad distribution here, for I consider this species 
to be the one from which the other entities were derived. This 
point will be discussed later under Phylogenetic Relationships. 

2a. C. CANADENSIS f. GLABRIFOLIA Fern. Differing from the 
typical form only in having the leaves quite glabrous on both 
surfaces.—RHODORA, 38. 234 (1936); Steyermark, Spring Flowers 
Missouri. 291 (1940); Deam, Fl. Indiana. 586 (1940). C. 
georgiana Greene in Fedde, Rep. Sp. Nov. 11. 110 (1912).— 
Throughout the range of the typical form. 

This form seems fairly common. About one-half the speci- 
mens which I have examined have the leaves quite glabrous on 
both surfaces and even on the principal veins of the lower surface 
there is a conspicuous absence of any form of pubescence. 

Greene’s type of C. georgiana (R. M. Harper, no. 363, Pigeon 
Mt., Walker Co., Georgia, 3 Aug. 1900) illustrates such a plant 
but his epithet cannot be used for this form under Article 16 of 
the International Rules. Fernald’s much more suitable name for 
this glabrous entity is quite valid and must stand. 

Because it would add considerably to the length of this paper 
to cite specimens of this form, and because such citations are 
hardly necessary in an entity whose only difference from the 
typical form is the absence of pubescence, such citations have 
purposely been omitted. 


2b. C. CANADENSIS, var. texensis (8. Wats.), n. comb. Tall 
shrub producing a clump of erect, clustered stems, more rarely 
tree-like, at maturity 4-10 m. high; bark light red-brown be- 
coming gray-brown in age; stems and branchlets glabrous 
throughout at all times: leaves reniform to orbicular or more 
rarely reniform-cordate to orbicular-cordate, deep rich green 
becoming dark green in late summer, glabrous and very glaucous 
on both surfaces giving a shining, waxy appearance even when 
dried, palmately 7-9-veined, entire or undulate and somewhat 
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repand, very coriaceous, 6-15 cm. broad, 4-11 cm. long (from 
apex to top of sinus); base cordate with a broad (max. 3 em.) to 
narrow and nearly closed (min. 4 mm.) sinus; apex acute or retuse 
to emarginate, rarely cuspidate and more rarely rounded; 
petioles of mature leaves glabrous, 2-5 cm. long, stipules cadu- 
cous: flowers in sessile clusters or fascicles appearing in very 
early spring before the leaves, 2-6 flowers in each cluster, corolla 
magenta-pink, 6-10 mm. long; flowering pedicels 6-10 cm. long, 
0.8-1.8 em. broad at maturity, attenuate at apex; fruiting 
pedicels divaricate, reflexed or arcuate, 9-14 mm. long; seeds 
oblong to suborbicular, 4-5 mm. long.—C. occidentalis var. 
texensis S. Wats., Bibl. Index. 209 (1878). C. occidentalis, var., 
A. Gray in Bost. Journ. Nat. Hist. 6: 177 (1850). C. reniformis 
Engelm. ex. S. Wats. in Proc. Am. Acad. 17. 348 (1882); Coulter, 
Man. Phan. & Pterid. w. Tex. in Contrib. U. 8. Nat’l. Herb. 2. 91 
(1891); Brit. & Rose in N. Am. FI. 33, pt. 4. 202 (1930); Sarg., 
Man. Trees N. Am. ed. 3. 604 (1933).! C. texensis Sarg. in Gar- 
den & Forest 4. 488 (1891); and Silva of N. Am. 3. 97 (1893). 
C. nitida Greene in Fedde, Rep. Sp. Nov. 11. 110 (1912). C. 
occidentalis Torr. in Coulter, Man. Phan. & Pterid. w. Tex. 91 
(1891) and in Small, Fl. se. U.S. eds. 1 & 2. 584 (1903; 1913), all 
as to plant described but not as to name.—Dry calcareous out- 
crops and escarpments, Arbuckle Mts. of sc. Okla., c. & w. Tex., 
except the Panhandle, s. to ne. Mex. The following specimens 
are characteristic. OKLAHOMA: steep slopes and gully-bottoms 
of xeric pasture, Viola limestone, Arbuckle Mts., Hopkins, no. 
4768 [OU]; limestone hills, near Turner Falls State Park, Ar- 
buckle Mts., H. J. Palmer, no. 42,002 (as C. reniformis) (US, 
NY, MBG); Platt National Park, Antelope Spring, G. M. 
Merrill, no. 1186 (NY); limestone bluffs, Marietta, Love Co., 
E. J. Palmer, no. 10,411 (MBG). Texas: Flora Texana exsic- 
cata, Lindheimer, nos. 377 & 377b (Type in MBG; isorypss in 
G, US); thickets in rocky soil on the upper Guadaloupe, Lind- 
heimer, no. 366 (as C. reniformis, n. sp. Engelm.); in deep lime- 
stone canyon near Viaduct, Valverde Co., EH. J. Palmer, no. 
33,480 (as C. occidentalis) (NY, US, MBG); Kerrville, Kerr Co., 
A. A. Heller, no. 1653 (as C. occidentalis) (NY, US, MBG); 
rocky hill, Austin, Elihu Hall, no. 165 (as C. occidentalis) (NY, 
MBG); Comanche Springs near New Braunfels ete., Lindheimer, 
nos. 752 & 753 (as C. occidentalis) (NY, OU, G, US, MBG); 
small tree in canyon-bottom, 20 miles s. of Sweetwater, Nolan 


1 Although the copyright of 1933 was obtained after Sargent’s death, the Library 
of Congress gave the printing which followed a separate card, indicating the fact that 
a third edition had been published. The first one appeared in 1905, the second in 
1922 and the third in 1933. But no copyright was obtained for the reprinting of the 
second edition in 1926. Therefore, according to the Library of Congress, this 1933 
oe is the third and not the fourth, although actually four printings have been 
made. 
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ComnG: J. Goodman, no. 2253 (as C. occidentalis) (NY, OU, G, 
MBG); high limestone hills, Johnsville, Erath Co., £. J. Palmer, 
no. 14,205 (MBG); woods along small stream near Brownwood, 
Brown Co., #. J. Palmer, no. 26,815 (MBG); stony upland, west 
Dallas, Eggert, 23 June 1899 (MBG); Coombs Branch, Dallas 
Co., Reverchon, 10 Sept. without year (MBG); dry rocky bluffs, 
Station Creek, Hood Co., Reverchon, 5 Sept. 1903 (MBG). 
Mexico: Rancho Agua Dulce, moist wooded canyon on eastern 
slope of the Sierra de San Manuel near Muzquiz, Coahuila, 
Wynd & Mueller, no. 388 (NY). Mar II. 

Sargent would have been eorrect in taking up the name texensis 
for this calciphilous plant of Oklahoma, Texas, and northeastern 
Mexico had he treated it as a variety. The name C. reniformis 
was merely cited as a manuscript one by Gray as constituting a 
separate variety to which he actually assigned no name whatso- 
ever. Watson later supplied the variety with the name tezensis 
and referred back for its validation to Gray’s description (“ flori- 
bus etiam paulo minoribus, foliis supra nitidiorbus’’—Bost. 
Journ. Nat. Hist. 6.177). Texensis, rather than reniformis there- 
fore becomes the first validly published name as a variety and 
must be used if the plant is regarded as such. Whereas, C. reni- 
formis, taken up by Watson in 1882, would be the correct name if 
it were regarded as a separate species. This is in accordance with 
Article 16 of the International Rules. 

In the field this variety looks very similar to typical C. cana- 
densis but differs chiefly in having the leaves thick and leathery 
and very glaucous. Usually the shrub can be distinguished im- 
mediately by these glistening, shining leaves. In the typical 
form there is no sheen to the leaves; they are merely dull green. 

In the Arbuckles the two often grow in close proximity, and I 
know of several localities where they grow side by side. So 
obvious is the difference in the mature leaves that even the 
dullest student in my classes in systematic botany can always 
distinguish one from the other, when he sees them in the field. 

Studies have been made from early spring continuing through 
late fall in an attempt to find other characters by which to dis- 
tinguish this variety from the typical one. But all have failed. 
The flowers are similar in every way, the pods are identical and 
so are the seeds. 

Even the leaves, in many instances, are alike. In general, 
var. texensis possesses a leaf which is reniform in shape and often 
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the margins will be undulate to subrepand and the apices obtuse 
or rounded: but the leaves may sometimés be merely broadly 
cordate with an acute apex. I have seen different types of leaves 
on the same tree.. And in C. canadensis, although the leaves are 
normally cordate and acute, the mature leaves in late fall will 
often be broadly ovate-reniform to subcordate. The sinus at 
the base of the leaf might be expected to be constant, in which 
case reniform and cordate leaves would be easily distinguished. 
But with the members of this genus such constancy appears 
absent, and cordate leaves may have either a broad sinus (as 
much as 6 em.) or a very shallow one (1 cm.). That these dis- 
crepancies may occur on the same specimen is proved by field 
data. 

In other words, my observations seem to indicate that the 
shape of the leaves is, at least in Cercis, one of the poorest pos- 
sible characters to use. Leaf-texture is about the only real dif- 
ference which I see between C. canadensis and C. texensis and 
because of this fact, I feel that C. texrensts must be reduced in 
rank from a separate species to a variety of C. canadensis. : 

This variety occurs almost exclusively on the old paleozoic 
limestones of northern Mexico, Texas, and the Arbuckle Moun- 
tains of Oklahoma where it is very common. No records for its 
occurrence in New Mexico are available and in Oklahoma it 
seems quite absent from the other and more youthful limestone 
areas in the state. In the Arbuckles one can always spot it on 
the driest and most exposed outcrops of pure limestone, chiefly 
in the Viola, Hunton, and Arbuckle formations. But, in numer- 
ous instances it grows near Honey Creek, where that small 
stream flows through the Viola hills, within a few feet of C. 
canadensis, which requires considerable moisture. 

In general, a redbud found in the Arbuckles (at least when 
found in the flowering stage) is said to be C. canadensis if it grows 
on the banks of Honey Creek or in the woodland soils of the 
Woodford chert or Colbert Porphyry. But if it occurs on the 
higher, exposed, and quite dry outcrops of lime, it is said to be 
the var. texensis. Actually, in the flowering condition one cannot 
tell the two plants apart unless one knows from what location the 
specimen came, and even then the determination may not be 
foolproof. The young leaves of both are shining and only acquire 
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(in the case of C. canadensis) the dull green aspect during later 
months. Herbarium and field data agree perfectly in supporting 
this conclusion. 

The above facts are mentioned with considerable embarrass- 
ment, but perhaps they will aid in making more plausible my 
reasons for reducing C. texensis in rank. When in their early 
stages of development two plants are so alike even in the field 
that they cannot be readily distinguished, it is high time that 
someone investigated the case more thoroughly. 

Because the California plant was so long considered to be 
identical with this Texas-Mexican one, its distribution has been 
incorrectly given in many of the manuals and floras. In both 
editions of Small’s Flora the C. occidentalis is this plant while in 
Coulter’s Manual of the Phanerogams of Western Texas the C. 
occidentalis and the C. reniformis are both the same plant and are 
both merely synonyms for this variety. Likewise, in all the 
manuals of California botany the range of C. occidentalis, which 
is given as extending to western Texas, is inaccurate due to the 
fact that no differentiation was made between the two different 
entities. 

In Sargent’s Silva of North America (vol. 3) the last paragraph 
on page 97 reads as follows: “Cercis texensis was discovered by 
Jean Louis Berlandier at Comancheries, in the valley of the 
lower Rio Grande, in November, 1828.”’ Then, in a footnote on 
the same page he adds: ‘‘ Cercis texensis was named by Engelmann 
in MSS. Cercis reniformis, but was not published.”’ This gives 
the impression that the type for this plant should be the Ber- 
landier specimen, but such appears to be not the case. That 
herbarium sheet in the collection of the Missouri Botanical 
Garden bears no nomenclatorial annotation whatsoever on the 
original label. On the sheet itself (but not on the label) is a 
notation as follows: ‘‘ According to Prof. Sargent this is part of 
probably the first collection of this species.’’ But on the other 
hand, a Lindheimer specimen (no. 366) bears the annotation on 
the label itself ‘‘reniformis n. sp.”’ which I take to be the material 
which Engelmann studied when he named the species. However, 
because this specimen had to be dug out of an herbarium, whereas 
Lindheimer’s no. 377 is cited in a published work, it seemed best 
- to designate the latter as the type for this variety. 
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2c. C. CANADENSIS var. mexicana (Rose), n. comb. Similar 
to var. texensis except for the wooly tomentum on the young 
branchlets and petioles and for the under surface of the leaves, 
which is pubescent especially on the veins and midrib.—C. 
mexicana Rose in'N. Am. Fl. 23, pt. 4. 202 (1930).—Dry rocky 
calcareous hills, e. & c. Tex. & N. Mex., south to Mexico. The 
following are characteristic specimens. Trxas: rocky bluffs, 
Brown Co., Reverchon, Apr. 1882 (as C. reniformis) (MBG, US); 
rocky hills, Coombs Branch, Dallas Co., Reverchon, no. 2998 
(as C. reniformis) (MBG); Sanderson, Marathon Rd., 44 mi. 
from Marathon, Terrell Co., Ferris & Duncan, no. 2828 (MBG); 
calcareous hills near Blackwell, Nolan Co., H. J. Palmer, no. 
34616 (as C. reniformis) (MBG); Sheffield, M. E. Jones, no. 
25931 (as C. occidentalis) (MBG); Brewster Co., V. L. Cory, no. 
1725 (TAM, G); common in woods near Dallas, B. F. Bush, no. 
659 (as C. reniformis) (MBG, NY); Wade Canyon, Chisos Mts., 
Brewster Co., O. E. Sperry, no. 593 (as C. reniformis) (US); 
Sanderson, C. R. Orcutt, no. 722 (US); near Austin, F. V. Coville, 
no. 1815 (as a new species, Greene, ined.) (US). Nrw Mexico: 
without locality and without date, only the notation: ‘‘Camels 
eat this,’”’ Mr. Blake [NY]. Mexico: 21 miles se. of Monclova, 
Caracol Mts., Coahuila, Dr. Edward Palmer, Sept. 1880 (as C. 
reniformis) [G]; Saltillo, Dr. J. Gregg, no. 107 [G]; Sierra Madre 
above Monterrey, Nuevo Leon, Pringle, no. 10215 (as C. occi- 
dentalis) [G, NY, US]; Bagre, Minas de San Rafael, San Luis 
Potosi, Purpus, no. 5187 [Typr in US, 1soryprs in NY, G]; El 
Barrendo near Muzquiz, Coahuila, S. S. White, no. 1853 [G]; 
mountain stream, se. of Saltillo, Coahuila, O. M. Clark, no. 6690 
[OU]. FI. Mar—Apr. Map III. 


This plant differs from the typical form and from the var. 
texensis only in having the young branches and petioles covered 
with a brownish, very tomentose pubescence. 

The leaves vary considerably. Those of the type and isotypes 
(Purpus, no. 5187) have them distinctly ovate with a cordate 
base and acute apex and a shallow sinus, but very coriaceous in 
texture. In this respect they resemble the leaves of the typical 
form, but because of their texture and sheen they also resemble 
the var. texensis. In many of these specimens the leaves not only 
have the sheen and the texture of the var. texensis but also have 
the general reniform shape. The very great difference in leaf- 
shape of this variety makes evident once again the fact that this 
character is most unstable. It appears that the more common 
leaf-shape of the var. mexicana is the reniform one and because 
of this, one regrets that Rose did not assign a specimen illus- 
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trating this shape as his type, instead of a plant having rather 
cordate leaves, as the Purpus one. In fact, when I laid out on a 
table all the herbarium sheets of this variety (mexicana) one of 
my students came along accidentally and was so impressed by the 
difference in leaf shapes that when I asked him whether he 
thought all the plants belonged to the same species he could not 
help from exclaiming: ‘Why, man, even a blind man could see 
that you’ve got several species there!’ In vain did both of us 
endeavor to seek differences other than mere leaf-shape, but to 
no avail. His final conclusions, after working with me for a 
couple of days, substantiate mine, that the plant differs from the 
others only by the presence of the very characteristic pubescence. 

Nor do the flowers, fruits, or seeds of var. mexicana differ 
either from the typical form of this species or from the var. 
texensis. ‘This same student even suggested that the palmate 
veins at the base of the leaves be counted. Being grateful for 
any suggestions which might help me to differentiate these three 
entities on some basis other than those already described, this 
was done. There appears to be no constancy in this feature, the 
veins varying from 7 to 9 in the typical form and in each of the 
different varieties. Therefore, the conclusion that the var. 
mexicana represents merely another variety of the typical form 
was further substantiated. 

The plant is quite common on the limestone hills and bluffs of 
the Edwards Plateau area of Texas where it appears almost 
dominant (with C. canadensis var. texensis often becoming a co- 
dominant with it). It also is frequent in the Trans-Pecos area 
of that state. From New Mexico there is available only one 
specimen, without definite locality and with a label which bears 
the annotation: ‘Plants of Texas and New Mexico.” This label 
has the words ‘‘ Texas and” scratched out, which obviously places 
the plant in the latter state. But the only comment on the label 
appears the cryptic one: ‘‘Camels eat this.”” Dr. W. H. Camp of 
the New York Botanical Garden has written to Mr. W. A. 
Dayton (see comments above regarding C. arizonica) concerning 
this specimen in his usual humorous vein, as follows: “TI don’t 
suppose that overgrazing by this animal is a serious problem, at 
least not in New Mexico.” Further collections from that state 
should be obtained before it would be safe to list it definitely 
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from that region. Its occurrence is not listed in Wooton & 
Standley’s Flora of New Mexico, which volume carries no mention 
of the genus Cercis whatsoever. 

From old Mexico I have seen specimens, also growing in cal- 
careous habitats, in the northern and central regions. 

One station near West Dallas, Texas, is represented by several 
specimens from the Reverchon Herbarium which is now in- 
corporated in the Herbarium of the Missouri Botanical Garden. 
Because the plant is found in Dallas, which is only about one 
hundred miles south of the Oklahoma line, we have been hoping 
to be able to include it in the flora of the Arbuckle Mountains. 
Diligent field work in that area has not, at the present writing, 
revealed its occurrence there. 

PHYLOGENETIC RELATIONSHIPS. My postulation regarding 
the phylogeny of Cercis may be summed up briefly. It appears to 
me as though C. canadensis, the Appalachian plant which now 
covers so much of eastern North America, must be regarded as 
the oldest entity on this contirient. 

C. occidentalis probably evolved originally as a variety of C. 
canadensis with its range extending westward. Then, being cut 
off from its relatives by climatic and physiographic factors, it 
was unable to back-cross with its parent and hence developed as 
a separate entity. That geographic isolation is a cogent force 
in the development of new species is well known, and, in my con- 
cept, C. occidentalis beautifully illustrates this fact. 

Var. texensis also evolved from C. canadensis, probably on the 
old limestones of the Comanchian seabed in central North Ameri- 
ca,! and its coriaceous leaf might have had a positive survival 
value in the very calcareous soil. But it was never entirely re- 
mote from, nor cut off from, the typical form and hence its 
present distribution somewhat overlaps that of C. canadensis 
although it has migrated considerably southwestward on the 
limestone soils. Geographically, it illustrates our current inter- 
pretation of a taxonomic variety and morphologically it further 
substantiates this concept. 

Later, and possibly due to climatic conditions which may have 
brought about a mutation or a chromosomal aberration, a third 
entity arose. This grew on the old limestones also but in a more 


1 For extent of this seabed see Hopkins, in Ruopora. 40, 428 (1938). 
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xeric environment. In this case the adaptive response for this 
extreme might be observed in the tomentose pubescence of twigs 
and petioles, but otherwise there were no obvious differences. 

These two varieties then increased the geographic distribution 
of the genus as a whole so that its present range includes most of 
central, east central, and south central North America. (C. 
canadensis var. typica and the varieties terensis and mexicana 
are not too unlike to make such an explanation for their ranges 
plausible. And C. occidentalis, because of its isolation, would of 
course have been expected to evolve into a separate species 
morphologically unlike its relatives. 

Regarding the glabrous form of C. canadensis it appears to be 
merely an ecological response and occurring as it does throughout 
the range of the typical form is worthy only of recognition as a 
form rather than as a variety. 

The geographic distribution of the genus in America is illus- 
trated by the accompanying maps. 


UNIVERSITY OF OKLAHOMA 
Norman, Oklahoma 


A NOTE ON SAGITTARIA KURZIANA 
WALTER V. BRowN 


When Gliick! described his Sagittaria Kurziana he found no 
mature achenes on the plants collected. As a result his de- 
scription lacks data concerning this fundamental structure. 
Small? also had no achenes of this species for study when he re- 
duced it to synonomy. As a result the status of this form has 
been uncertain. 

A number of plants of S. Kurziana were collected from the St. 
Marks river at Newport, west Florida, one of the stations where 
Gliick collected type material. Achenes were obtained from one 
of the plants growing in a green-house pool as the result of cross- 
ing one of its pistillate flowers with pollen from a plant of S. 
stagnorum Small, As there were no staminate flowers of S. 
Kurziana in bloom at the time this was the only source of likely 
pollen and so was used. The resulting mature achenes contained 


1 Gliick, Hugo. 1927. Bull. Torr. Bot. Club 54: 257-261. 
2 Small, J. K. 1933. Manual of the Southeastern Flora, p. 24. 
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viable seeds and a number of healthy hybrid plants were ob- 
tained. Some achenes were dried and added to herbarium speci- 
mens of the pistillate plant. There may be some question as to 
whether the form and shape of the achenes produced by the 
above cross are affected by the pollen. In cases where the shape 
of the fruit is affected by the pollen the effect is indirect. Pollen 
does affect the endosperm and embryo so that changes in these 
structures may modify the form of the fruit, as in corn. In 
Sagittaria, however, there is no endosperm and the embryos of 
all species are of about the same shape. The characteristic form 
of these achenes is due to outgrowths of the fruit, crests and 
beak. There is little probability that these are modified by the 
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Fie. 1, Back view of achene of 8. Kurziana; ria. 2, side view of same; ria. 3, side 
view of achene of S. Ltorata; Fia. 4, side view of achene of S. sraGNoruM; Fia@. 5. side 
view of achene of 8S. SUBULATA. 


pollen of a different species if mature embryos are formed as 
was true in this case. A description of these achenes follows. 

Pistillate flowers recurving soon after pollination; fruit de- 
veloping, maturing, and separating from the receptacle under 
water; fruiting heads 10-12 mm. in diameter, nearly spherical; 
receptacle obovoid, 6-7 mm. long, 3-4 mm. in diameter; achene 
2.5-8.0 mm. long, crests 5, deeply indented, appearing spiny, beak 
about 0.4 mm. long, straight, horizontal to slightly inclined. 

This species is closely related to S. stagnorum Small, S. lorata 
(Chapm.) Small, and S. subulata (L.) Buch. Fernald! has re- 
cently revised part of this group, considering S. lorata and S. 
stagnorum (S. natans Michx. not Pall.) as varieties of S. subulata. 
S. Kurziana differs from these other three species both vegeta- 
tively as Gliick has shown and as to achene characters. Differ- 


1 Fernald, M. L. 1940. Ruopora 42: 408—409, 
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ences in the achenes of these forms are shown in Fics. 1 to 5. 
The status of S. Kurziana should be equal to any of these other 
three forms, whether of specific or varietal rank. 


DEPARTMENT OF Borany, 
DvuKE UNIVERSITY 


REPORTS ON THE FLORA OF MASSACHUSETTS—III. 


Ow1ne to the extremely technical character of most of the 
species included in the present report, it has been necessary to 
disregard many records in local floras and rely for the most part 
on actual specimens or on recent monographic works, notably 
Prof. Fernald’s ‘‘The Linear-leaved North American species of 
Potamogeton, Section Axillares.”’ Incidentally the sequence of 
species in Potamogeton used here follows that given on page 29 
of his monograph. 

In cases where the persistence of a species in a given locality 
is open to doubt, the latest date of collection is noted. There 
are quite a number of these ‘‘fossil”’ records, particularly in the 
vicinity of Boston, and it will be interesting to see if any of them 
can be rediscovered after sixty or seventy years of oblivion. 

One very complete massacre of the flora should be noted in the 
construction of the Quabbin Reservoir for the Metropolitan 
Water Supply. Because of its inundation of the Swift River 
Valley near the junction of Franklin, Hampshire and Worcester 
Counties, stations for all but complete aquatics must be con- 
sidered obliterated in practically all of Enfield and Greenwich 
and large parts of Prescott, New Salem, Dana, Pelham and 
Belchertown. 


TYPHACEAE (Cat-tait FAmi.y) 
TYPHA L. Cat-tatL, Fuaa. 


T. latifolia L. Common Cat-tail. Marshes; common through- . 
out. 

Forma ambigua (Sonder) Holmb. in Hartmans Handb. Scand. 
Fl. ed. 12, i. 70 (1922); cf. also RHopora, xxix. 249, 251 (1927). 
Rare over the same range as the species. 

T. angustifolia L. Marshes; frequent along the coast, rare 


inland. 


214 Rhodora [JUNE 


SPARGANIACEAE (Bur-rEED FamIzy) 
SPARGANIUM L. Bur-REED. 


S. eurycarpum Engelm. Shallow water; frequent in the East, 
Brookfield in Worcester County and Sheffield and Stockbridge 
in Berkshire. 

S. androcladum (Engelm.) Morong. (S. lucidum of Manual; 
cf. Ruopora, xxiv. 32 (1922)). Muddy shores; occasional in 
Essex, Middlesex, Barnstable, Dukes (but only Gosnold), Nan- 
tucket and Worcester Counties and the Connecticut Valley. 

S. americanum Nutt. (Including var. androcladum of Manual; 
ef. Ruopora, xxiv. 33 (1922)). Bogs and muddy shores; com- 
mon. 

Var. rigidum Clausen in RHoporA, xxxix. 189 (1937). Framing- 
ham, Middlesex County, A. J. Hames. 

S. chlorocarpum Rydb. (S. diversifolium of Manual; cf. 
RHopoRA, xxiv. 33 (1922)). Muddy and peaty shores or swamps; 
occasional in the Boston District and westward but known only 
from Dighton and Somerset in the Southeast. 

Var. acaule (Beeby) Fernald in Ruopora, xxiv. 33 (1922). 
Same range as the species but known only from Norton in the 
Southeast. 

S. angustifolium Michx. (Including S. simplex of Manual; 
ef. RHopora, xxiv. 33 (1922)). Deep or shallow water; old 
records from West Newbury, Stoneham and Canton in the 
Boston District, frequent in Berkshire County and not reliably 
reported elsewhere. 

S. fluctuans (Morong) Robinson. Cold waters of lakes and 
ponds; Hopkinton and Canton in the southern Boston District, 
formerly occasional in the Swift River Valley in Worcester and 
Franklin Counties, and occasional in Berkshire. 

S. minimum Fries. Cold shallow water; rare in southern 
Middlesex and in Berkshire County. 


POTAMOGETONACEAE (PonpweeEp Famity) 
POTAMOGETON L. Ponpweep. 


P. pectinatus L. Brackish or muddy shallow ponds; North 
Scituate in Plymouth County, occasional in western Barnstable, 
Dukes, Nantucket and southern Berkshire Counties. 

P. Robbinsii Oakes. In quiet water; occasional in Essex, 
Middlesex, Suffolk, Plymouth, Bristol, western Barnstable, 
aes and southern Berkshire Counties and the Connecticut 

alley. 

P. crispus L. Fresh or brackish waters; Cambridge and 
Arlington in Middlesex County. 
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P. confervoides Reichenb. Ponds and lakes in siliceous 
regions; rare stations in Middlesex, Bristol, Worcester and Berk- 
shire Counties. 

P. zosteriformis Fernald in Mem. Gray Herb. iii. 36 (1932). 
(P. zosterifolius of Manual). Ponds and quiet streams; rare 
stations in Essex, Middlesex and Berkshire Counties and in the 
Connecticut Valley. 

P. foliosus Raf. var. macellus Fernald in Mem. Gray Herb. 
ii. 46 (1932). (P. foliosus of Manual). Quiet waters, either 
fresh or brackish; occasional near Boston, rare in Hampshire 
County and frequent in Berkshire. 

P. Friesii Rupr. Fresh Pond, Cambridge, C. H. Faxon, July 
22, 1880. 

P. strictifolius Benn. Calcareous waters; Stockbridge and 
New Marlboro in Berkshire County. The record in the Flora of 
the Boston District (RHopoRA, xi. 208 (1909)) not traced to any 
specimen so annotated but sheet of P. Berchtoldi var. tenuissimus 
in Gray Herbarium bears identical data. 

P. pusillus L. (P. pusillus of Manual in part; P. panormitanus 
Biv. var. major and minor, cf. Fernald in Mem. Gray Herb. iii. 
60 (1932) and in Ruopora, xlii. 246 (1940)). Basic or alkaline 
waters; rare stations in Middlesex, Dukes, Nantucket and 
Berkshire Counties. . 

P. gemmiparus Robbins. Slow streams and quiet water; 
occasional in Middlesex, Norfolk and Worcester Counties and 
rare in Hampshire and Hampden. 

P. Hillii Morong. Slow streams; South Egremont, Berkshire 
County, W. A. Archer, no. 1626, on July 30, 1939. 

P. obtusifolius Mert. & Koch. Cold waters, either quiet or 
moving; occasional in the Boston District and westward, un- 
known in the Southeast. 

P. Berchtoldi Fieber. (P. Sturrockit of Manual, not Benn.; 
P. pusillus var. mucronatus (Fieber) Graebner; cf. Fernald in 
Mem. Gray Herb. iii. 80 (1932) for key to varieties and in 
Ruopora, xlii. 246 (1940) for their transfer). Fresh or brackish 
waters; occasional in Essex, Middlesex, Plymouth, Barnstable, 
Dukes, Worcester and Hampden Counties. 

Var. polyphyllus (Morong) Fernald. Occasional in Middlesex, 
Dukes, Hampden and Berkshire Counties. 

Var. acuminatus Fieber. (P. pusillus auctt., non L.). Occa- 
sional in the Boston District, rare in Barnstable, Nantucket, 
Worcester and Berkshire Counties. 

Var. tenuissimus (Mert. & Koch) Fernald. (Including P. 
pusillus var. capitatus Benn.). Occasional in the eastern half of 
the state, Greenfield in Franklin County and Ware in Hamp- 
shire. 
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Var. lacunatus (Hagstrom) Fernald. Occasional in Middlesex, 
Suffolk, Norfolk, Plymouth and Hampden Counties. 

P. Vaseyi Robbins. Quiet waters; occasional in Essex, Mid- 
dlesex, Worcester, Franklin and Berkshire Counties. 

P. lateralis Morong. Charles River, Needham and Dedham 
in Norfolk County, C. E. Faxon, in 1879 and 1880. 

P. Spirillus Tuckerm. (P. dimorphus of Manual in part, not 
Raf.; cf. Fernald in Mem. Gray Herb. iii. 100 (1932)). Shallow 
quiet water, usually on clay bottom; frequent in the Boston 
District, occasional elsewhere on the mainland. 

P. capillaceus Poir. (P. hybridus of Manual, including var. 
multi-denticulatus (Morong) Asch. & Graebn.; ef. Fernald in 
Mem. Gray Herb. iii. 109, 110 (1932)). Quiet shallow water; 
common in the eastern half of the State, occasional in Hampden 
County, rare elsewhere in the western half. 

P. epihydrus Raf. (P. epihydrus var. cayugensis of Manual; 
ef. Fernald in Mem. Gray Herb. iii. 114 (1932)). Still or flowing 
water; Sheffield in Berkshire County, C. H. Knowlton, Sept. 5, 
1915. 

Var. Nuttallii (Cham. & Schdl.) Fernald in Mem. Gray Herb. 
ili. 115 (1932). (P. epthydrus of Manual). Common in the 
eastern part of the state and in Hampshire county, frequent in 
Hampden and rare in Worcester, Franklin, and Berkshire 
Counties. 

P. tenuifolius Raf. (P. alpinus of Manual in part; cf. Fernald 
in Rwopora, xxxill. 209 (1931)). Streams; Richmond in Berk- 
shire County, J. W. Robbins, in 1864. 

P. pulcher Tuckerm. Ponds and slow streams; occasional in 
the Boston District, rare in Plymouth, Bristol, Nantucket, 
Worcester, Hampshire and Hampden Counties, frequent in 
Gosnold in Dukes County. 

P. amplifolius Tuckerm. Ponds and rivers; occasional in 
Kssex, Middlesex, Norfolk, Plymouth, Worcester, Hampshire, 
Hampden and Berkshire Counties. 

P. americanus Cham. & Schdl. Streams; occasional in the 
Boston District and in Berkshire County, rare in Franklin and 
Hampden. 

P. natans L. Ponds and quiet streams; common in the 

Boston District and westward, rare in Plymouth and Bristol 
Counties, Eastham in Barnstable. 
_ P. Oakesianus Robbins. Ponds and quiet streams; common 
in the Southeast, occasional in the Boston District and in south- 
ern Worcester and Berkshire County, rather frequent in the 
Connecticut Valley. 

P. illinoensis Morong. (P. lucens of Manual, P. angustifolius 
auctt.; cf. Fernald in Mem. Gray Herb. iii. 29 (1932)). Ponds; 
rare records in the Boston District and probably persistent only 
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in Wenham in Essex County, Leverett in Franklin County, 
frequent in southern Berkshire County. 

P. gramineus L. var. graminifolius Fries. (P. heterophyllus 
of Manual including forms, non Schreb.; ef. Fernald in Ruopora, 
xxiii. 189 (1921)). Ponds and streams; frequent in the Boston 
District and westward, but not known in the Southeast. 

_ Var. spathulaeformis Robbins. (Cf. Ruopora, xxiii. 190 
(1921)). Mystic Pond, Medford, Middlesex County, until 1881. 

P. praelongus Wulf. Ponds and lakes in deep water; Haverhill, 
Hamilton and Wenham in Essex County, Cambridge in Middle- 
sex, and rare in Franklin, Hampden and Berkshire Counties. 

P. Richardsonii (Benn.) Rydb. Mill River, New Marlboro, 
Berkshire County, R. Hoffmann, July 24, 1912. 

P. bupleuroides Fernald. Fresh to brackish shallow water; 
occasional throughout. 

x P. mysticus Morong. Mystic Pond, Medford, Middlesex 
County, until 1881. 

x P. subnitens Hagstrom in Kgl. Sv. Vet. Akad. Handl. lv. 
no. 5, 259 (1916). (P. bupleuroides & gramineus, P. nitens Am. 
auctt.). Wenham Pond, North Beverly, Essex County, until 


1886. 
RUPPIA L. Ditcu Grass. 
(Cf. RHopora, xvi. 119 (1914) for varieties). 


R. maritima L. var. longipes Hagstroém. Brackish water; 
frequent all along the coast. 

Var. rostrata Agardh. Frequent along the coast. 

Var. subcapitata Fernald & Wiegand. Along the coast. Ap- 
parently less common than the two preceding varieties. 


ZANNICHELLIA L. Hornep PonpDWEED. 


Z. palustris L. var. major (Boenningh.) Koch. (Cf. Ruopora, 
xxill. 110 (1921)). Brackish water; rare along the coast. 


ZOSTERA L. Grass Wrack, Eret Grass. 


Z. marina L. var. stenophylla Aschers. & Graebn. (Cf. 
Ruopora, xxxv. 92 (1933)). Shallow seawater on muddy or 
sandy bottom; common all along the coast. 


NAJADACEAE (Narap FamIity) 
NAJAS L. Natap. 


(Cf. Ruopora, xxv. 105 (1928)). 


N. flexilis (Willd.) Rostk. & Schmidt. (Including var. 
robusta Morong). Fresh or brackish water; common in the 
Boston District, occasional elsewhere. 
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N. guadalupensis (Spreng.) Morong. In barrier beach ponds; 
occasional in Dukes and Nantucket Counties, Falmouth in 
Barnstable County (cf. RHopora, xxx. 136 (1928)). 

N. gracillima (A. Br.) Magnus. Muddy, peaty or sandy ponds 
or pools; occasional in the Boston District, rare in Plymouth, 
Barnstable, Dukes, Worcester and Hampshire Counties, common 
in Franklin and Hampden Counties. 


JUNCAGINACEAE (Arrow Grass Faminy) 


SCHEUCHZERIA L. 


S. palustris L. var. americana Fernald in Ruopora, xxv. 178 
(1923). Bogs; rare in the Boston District and westward, not 
known in the Southeast. 


TRIGLOCHIN L. Arrow Grass. 
T. maritima L. Saltmarshes; common along the coast. 


ALISMACEAE (WaTER-PLANTAIN FAMILY) 


SAGITTARIA L. ArRow-HEAD. 


S. latifolia Willd. Shallow water or wet places; common 
throughout. The following forms with the same habitat and 
range as the species proper: 

Forma obtusa (Muhl.) Robinson. 

Forma hastata (Pursh) Robinson. 

Forma gracilis (Pursh) Robinson. 

Forma diversifolia (Engelm.) Robinson. 

S. Engelmanniana J. G. Sm. Muddy or sandy pond margins; 
rare in the Boston District, frequent in the Southeast, rare in 
southern and western Worcester County and central Hampden 
County, New Salem in Franklin County. 

Forma dilatata Fernald in RuHopora, xxxviii. 74 (1936). 
ed in Barnstable County, Fernald & Long, no. 8466 
TYPE). 

S. cuneata Sheldon. (S. arifolia Nutt.; ef. Fernald in Rxo- 
DORA, xxili. 192 (1921)). Shallow water; Holyoke in Hampden 
County, occasional in the Housatonic Valley in Berkshire 
County. 

S. rigida Pursh. (S. heterophylla Pursh var. rigida Engelm.). 
Nantucket, Nellie F. Flynn, Aug. 20, 1899. 

Forma fluitans (Engelm.) Fernald in Ruopora, xxxviii. 73 
(1936). (S. heterophylla var. angustifolia Engelm., S. hetero- 
phylla forma fluitans (Engelm.) Blake). Shallow pond margins; 
occasional in southern Berkshire County. 
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Forma elliptica (Engelm.) Fernald in Ruopora, xxxviii. 74 
(1936). (S. heterophylla var. elliptica Engelm.). Muddy banks 
of the Merrimac River, Lowell in Middlesex County and Law- 
rence and West Newbury in Essex, also very rare in Amherst in 
Hampshire County. 

S. graminea Michx. Muddy shores; occasional in the Boston 
District and in Plymouth and Bristol Counties, Sandwich in 
Barnstable, occasional in Worcester County, Leverett and New 
Salem in Franklin, frequent in Hampshire, Ludlow and Holland 
in Hampden and occasional in Berkshire County. 

S. teres Wats. In shallow water; Lincoln in Middlesex 
County, Plymouth and Lakeville in Plymouth, western Barn- 
stable County, Warwick in Franklin and Springfield in Hampden. 

S. subulata (L.) Buchenau. Muddy tidal riverbanks; Hanover 
and Wareham in Plymouth County. 

Var. gracillima (Wats.) J. G. Sm. Wholly submerged in 
rivers; occasional in the Boston District, Pembroke in Plymouth 
County and Norton in Bristol. 


LOPHOTOCARPUS Th. Durand 
L. spongiosus (Engelm.) J. G. Sm. Tidal mud of estuaries; 
occasional in Essex and Middlesex Counties. 
Forma laminatus Fernald in RuHopora, xxxvill. 73 (1936). 
Same range as the species. 


ECHINODORUS Richard 
E. tenellus (Martius) Buchenau. Muddy pond shores; Win- 
chester, Cambridge and Watertown in Middlesex County. No 
collections later than 1903. 


ALISMA L. WateEr-PLANTAIN. 

A. Plantago-aquatica L. (A. brevipes Greene). The large- 
flowered form with corolla 7-13 mm. wide and achenes 2.2-3 
mm. long; cf. Wiegand and Eames, Fl. Cayuga Lake Basin, 53 
(1926). Muddy shores; occasional in the Boston District. 

Var. parviflorum (Pursh) Farwell in Rept. Comm. Parks and 
Boulev. Detroit, xi. 44 (1900). (A. subcaudatum Raf.). The 
small-flowered form with corolla 3-5.5 mm. wide and achenes 
1.5-2 mm. long. Muddy shores; frequent in the Boston District 
and westward, occasional in Bristol and Nantucket Counties 
and western Barnstable County. 


HYDROCHARITACEAE (Froa’s Bir Famity) 


ANACHARIS Rich. WaATER-WEED. 


A. canadensis (Michx.) Planch. (Hlodea canadensis of 
Manual in part; ef. Victorin in Contrib. Lab. Bot. Univ. Mon- 
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tréal, xviii. 40 (1931)). Calcicolous waters; rare stations in 
Essex, Middlesex and Berkshire Counties and in the Connecticut 
Valley. 

vas Planchonii (Casp.) Victorin in Contrib. Lab. Bot. Univ. 
Montréal, xviii. 40 (1931). East Andover in Essex County and 
Wakefield in Middlesex. 

A. occidentalis (Pursh) Victorin in Contrib. Lab. Bot. Univ. 
Montréal, xviii. 40 (1931). (Hlodea canadensis of Manual in 
part). Pond and river margins; occasional in the East on the 
mainland (except eastern Barnstable County) and sometimes 
becoming a nuisance, also Brookfield in Worcester County and 
occasional in Hampshire and Hampden Counties. 

A. pENSA (Planch.) Victorin in Contrib. Lab. Bot. Univ. 
Montréal, xviii. 41 (1931). Established in Abington, Plymouth 
County (Knowlton in RHopora, xlii. 524 (1940)). 


VALLISNERIA L. Tare Grass. ExEt Grass. 


V. americana Michx. (V. spiralis of Manual, not L.; ef. 
Rropora, xx. 108 (1918)). Shallow fresh water; frequent. 
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LILIUM SUPERBUM AND L. MICHIGANENSE 
Epwin D. Huu 


In 1915 Farwell! described a new species of Lilium, which he 
called L. michiganense, including a typical form and two varieties, 
L. m. umbelliferum and L. m. uniflorum. Heretofore these plants 
had been considered as L. superbum L. Farwell’s species appears 
to have been accepted by many botanists. Deam? considers it 
to be the usual form in Indiana, L. swperbum being very rare in 


1 Notes on Michigan Liliaceae. Bull. Torr. Bot. Club 42: 351-358. 
2 Flora of Indiana: 313, 314. 1940. 
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that state. L. H. Bailey, accepting it as valid, includes it in his 
Hortus Second, and gives its distribution as from Michigan to 
Minnesota and Missouri. However, the plants are still L. 
superbum to conservative botanists, and, after a study of them as 
they occur in the dune country of northern Indiana, where they 
are fairly common, and after comparing these specimens with 
typical L. superbum from the Atlantic Coastal Plain, I am con- 
vinced that the conservative viewpoint is the correct one. They 
should not be separated from L. superbum, which, like many 
others, seems to be a variable species, the variations depending 
partly on known causes, especially those of environment, and 
partly on causes that are obscure. 

The habitats in which the Indiana plants were studied are 
three. In the northern portion of East Gary, Lake Co., there is 
a large wet prairie traversed by the Little Calumet River. This 
stream has been straightened, and the land made drier, by dig- 
ging of the Burns Ditch. This area is practically treeless, and 
the lilies are exposed to full sun throughout the day, except for 
whatever shade is afforded by neighboring plants, for the most 
part coarse grasses, with a sprinkling of phlox and other prairie 
forms. A second habitat is on the eastern edge of this area, an 
oak woods with an undergrowth of crabapple and hazel. Through 
this woods a small swift stream, Willow Creek, has cut a rather 
deep canyon, and the area has become as dry as if a ditch had 
been dug. Liliwm occurs here to some extent, but the plants are 
small, and, though I have observed them for many years, they 
have never flowered, although vegetative reproduction takes 
place. The third habitat is a piece of low, wet woods adjacent 
to a large swamp in the eastern part of the Indiana Dunes 
State Park at Tremont, Porter Co. Here, although heavily 
shaded, Lilium flowers as well as it does in the open prairie. In 
this park the plants were studied as well as could be without 
injury to them. 

Butss. Indiana Dunes specimens are somewhat variable, in 
general globose, in one specimen distinctly subglobose. Coastal 
Plain specimens did not differ materially. 

Heicut. Eleven specimens from Indiana Dunes showed a 
range from 6.7-12.6 dm., average 9.7 dm. The drying out of the 
swamp referred to has undoubtedly been a factor in the short 


222) Rhodora [JUNE 


height. Years ago the tallest plants were much higher. The 
number of flowers may have nothing to do with height. A 1- 
flowered specimen may be taller than a 2-flowered plant; on the 
other hand the plants with the largest number of flowers were 
the tallest. Height of 15 Coastal Plain specimens 4.9-15.8 dm., 
average 9.7 dm., the average being the same in plants from both 
areas. The shortest plant, along with others, occurred at the 
‘‘edge of tidal meadows, where nearly fresh except at very high 
tide” (Connecticut, Greenwich, Sept. 7, 1927, HE. H. Eames, 
10409). In spite of its brief stature this plant bore five flowers. 
Height in L. michiganense 1-2 m. according to Farwell. 

Lear-ARRANGEMENT. Indiana plants have in general the first 
leaves put out solitary, then arranged in whorls until the inflor- 
escence is approached, where solitary leaves are almost certain 
to occur in flowering specimens, either all leaves solitary, or 
mingled with perfect whorls. Or the leaves may occur in im- 
perfect whorls, that is, 2-3 leaves arranged at one side of the 
stem, not entirely surrounding it. A single specimen at Tremont 
had all the leaves solitary except two at one side at the very top, 
a situation about like that in two Coastal Plain plants (Con- 
NECTIcUT, Voluntown, Aug. 6, 1920, C. B. Graves & R. W. 
Woodward; New Jersey, Hoboken, July 27, 1854, A. C. Hexamer 
& F. W. Maier). Non-flowering plants usually have the upper- 
most leaves in perfect whorls. Very rarely a solitary leaf may 
occur among the whorls in the middle portion of the stem. 
There is not the slightest difference in leaf-arrangement between 
Indiana Dunes and Coastal Plain specimens. 

NuMBER OF Leaves TO A WuHort. In Indiana Dunes plants 10 
specimens of perfect whorls varied from 3-13, average about 8. 
Forty specimens from the Coastal Plain varied from 4-18, 
average about 7. 

Lear-Form. Indiana Dunes specimens varied from linear- 
lanceolate to oblong-lanceolate, with the linear type the more 
common. Environment has much to do with leaf-form, as leaves 
are widest in wooded areas, a typical leaf from the dry woods 
referred to in the notes on habitats being 8 em. long by 2 em. 
wide. Coastal Plain specimens showed the same variations, 
with, however, the oblong type being somewhat more frequent. 
Two of the eastern specimens had very broad leaves (WEsT 
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Vireinia, Blue Ridge, Rockbridge Co., Aug., 1880, W. H. 
Seaman; Nortu Carouina, Blowing Rock, North Carolina Mts., 
Aug. 8, 1893, B. L. Robinson, 124). While the labels did not 
state, both of these plants were probably from wooded areas. 
All leaves, whether from east or west, are long-attenuate at both 
ends, except the basal portion of the leaves subtending the 
inflorescence, where they are short-attenuate, a character which 
seems unimportant, since it is common to many species to have 
the leaves immediately below the inflorescence modified. Long- 
attenuate leaves constitute one of the few characters which do 
not vary. 

SuRFACES OF LrEAvgs. All leaves, whether from eastern or 
western forms, were smooth above. Indiana Dunes specimens 
had the lower surface of all leaves roughened with scale-like 
hairs, except that leaves from woods were rough on margin only. 
Of 47 Coastal Plain leaves 19 were entirely smooth, 10 were 
roughened on margins only, while 18 were roughened on the 
principal veins also. A few had some of the leaves roughened 
while the others were smooth in the same plant. (Illustration: 
VirGinia, James City Co., July 23, 19389, R. W. Menzel, 183). 
Deam found “ Lilium superbum” with smooth leaves “always on 
wooded slopes’”’. A Coastal Plain specimen from “dry, sandy 
soil”? had the lower surface roughened (NEw JERSEY, New 
Lisbon, Burlington Co., Oct. 13, 1899, Alexander MacElwee, 
1570). In Ohio, between Indiana Dunes and the Coastal Plain, 
of two specimens one was smooth throughout (Nelson Twp., 
Portage Co., July 23, 1922, Roscoe J. Webb, bank of stream), 
while the other was roughened on the margins (Braceville, 
Trumbull Co., July 24, 1904, A. N. Rood, 768). Farwell states 
that some of the leaves of L. michiganense are smooth, which he 
calls a transition to L. superbum. Pubescence seems to be largely 
a matter of habitat. 

NervaTion. In Indiana Dunes plants the number of con- 
spicuous nerves varies from 3-6, with 3 much the most common. 
In Coastal Plain plants conspicuous nerves varied from 3-7, 
with 3 much the most common. Farwell says of L. michiganense 
3-7-nerved. The width of the leaf has something to do with the 
number of nerves. 

FLOWER-NUMBERS. From the Indiana Dunes 11 plants varied 
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from 1-10 in number of flowers, average about 5. From the 
Coastal Plain 43 plants varied from 1-12, average about 4. The 
amount of available water in the soil is undoubtedly a factor in 
flower production, according to Deam and my own observations. 
Deam says that L. michiganense in the driest soil produces but 
one flower. I have before noted in this paper that the plants 
never flower in the dry oak woods, the dry character of which is 
indicated by the undergrowth of crabapple and hazel. Specimens 
planted in my garden had in 19388 4 flowers, then became de- 
pauperate because grape vines took too much water from the 
soil, and in 1939 had but one flower, these plants then corre- 
sponding exactly to the description of L. m. uniflorum in Farwell’s 
article. Planted in a better environment they were still 1- 
flowered in 1940, but in 1941 produced 4 flowers again. L. m. 
uniflorum does not seem to be a good variety, as flower-produc- 
tion depends largely on environment, also, of course, on the age 
of the plant. L. m. uncflorum is either a juvenile or depauperate 
form. What is true of this variety may also be true of L. m. 
umbelliferum; it may not have attained its full maturity, or it 
may be a once robust plant become somewhat depauperate. 

FLowEeR-ARRANGEMENT. The flowers of typical L. michiganense 
are arranged in a pyramidal cluster according to Farwell, but 
strictly in umbels according to Deam. Deam’s description cor- 
responds with that of L. m. umbelliferwm of Farwell. L. m. 
uniflorum, of course, bears but a single flower. In L. superbum 
the flowers are produced in umbels or pyramidal racemes ac- 
cording to Deam, and in a pyramidal raceme according to 
Gray.!. My own observations, on both Indiana Dunes and 
Coastal Plain specimens, show that, just as the leaves tend to 
occur in whorls but may be solitary, so the flowers tend to be in 
umbels, but racemose flowers may occur in a cluster whose 
general nature is umbelliferous. Often, however, whether east 
or west, the flowers are strictly in umbels. In a few inflorescences 
all the flowers are racemose, or all the lower flowers may be 
racemose with the upper two paired. The peduncles, of Indiana 
specimens at least, are sometimes more or less united (fascia- 
tion), making what is in reality an umbel appear somewhat like 
a pyramidal raceme. 


1 New Manual of Botany, 7th Edition, 1908. 
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FLower-Size. Considerable variation occurs, depending 
largely on environmental conditions, or on the number of flowers. 
Solitary flowers tend to be larger than those which are in clusters. 
There is no difference in this regard between eastern and western 
forms. 

PrepuncLEs. Ten specimens from Indiana Dunes showed a 
variation in length from 10—22.5 em., average 17 cm., longest on 
1-flowered plants. Of Coastal Plain specimens, 49 showed a 
variation from 6-22 cm., average about 13 em. Farwell gives 
the length of the peduncles of L. michiganense as 10-12 em. 

CURVATURE OF PERIANTH-SEGMENTS. Strongly revolute seg- 
ments are characteristic of ZL. superbum, and, according to 
Farwell, of L. michiganense also. Deam says that the segments 
are recurved from near the middle in L. michiganense, and from 
near the base in L. superbum. Farwell says that in L. michiga- 
nense the segments are recurved to below the middle. In Indiana 
Dunes specimens a study of fresh material shows that curvature 
starts from the basal portion at about one-third the length of the 
perianth-segments. This would be nearer the middle than the 
base. Of 37 Coastal Plain flowers 19 showed about the same 
curvature as the Indiana specimens, while 18 showed this feature 
to start much nearer the base. Always the curvature starts 
below the middle. Age of the flower certainly has something to 
do with the curvature of the perianth-segments. Newly opened 
flowers may show for a considerable time no more curvature than 
is found in L. canadense. Always, however, the segments are 
eventually strongly revolute. This is one of the few characters 
which remain constant. 

FLower-cotor. L. superbum is described in Gray’s Manual as 
orange with dark-purple spots. JL. michiganense, according to 
Deam, is orange to reddish-orange outside, and according to 
Farwell orange-red externally and on the blade internally, the 
mid-vein being orange-yellow, and the claw pale yellow or 
whitish, with the numerous spots crimson. In fresh Indiana 
Dunes material from open places the sepals were orange-red 
outside, with narrow yellow margin near the base, mid-vein 
inconspicuous, lighter. The petals outside were like the ‘sepals, 
but with a wider margin of yellow near the base, mid-vein con- 
spicuous, lighter. Both sepals and petals inside had a base of 
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green, then were colored yellow with numerous spots for about 
one-half the length, while the remainder was orange-red. Spots 
were purple with crimson margin, the heaviest deposit of pigment 
being in the center. Flowers from shaded places were lighter in 
color, more nearly orange than red, and the spots were crimson 
throughout. Coastal Plain specimens were for the most part 
orange, though a few showed decidedly red, always, however, 
with a trace of orange. Of these few one is given as an example 
(District oF CoLumBiA, near Washington, July 21, 1878, 
Lester F. Ward). There is no outstanding difference between 
Indiana Dunes and Coastal Plain flowers, most of the Coastal 
Plain specimens being colored exactly as Indiana Dunes plants 
from shaded habitats. Light apparently has something to do 
with the color-scheme. 

Antuers. Length, according to Deam, 20-25 mm. in L. 
superbum, 8-12 mm. long in L. michiganense. Fresh specimens 
from Indiana Dunes showed a great variation of from 4-26 mm., 
average about 16 mm., mostly at anthesis, the longest from large 
opening buds before anthesis. Coastal plain specimens varied 
from 11-12 mm., average about 16 mm., the same as the average 
from the Dunes specimens. The size of the flower has much to 
do with anther-length, the smallest flowers having as a rule the 
shortest anthers. 

CapsuLes. Indiana Dunes, 25 specimens, showed a variation 
from oblong (17) to obovate (8). Coastal Plain, 15 specimens, 
varied from oblong (8) to obovate (7). A single plant may show 
both forms of capsules, those being the better filled out with 
seeds having the oblong form. 

Srreps. There is no noticeable difference between the seeds of 
eastern and western forms. 

Concxiusions. Indiana Dunes specimens are quite variable in 
every character, with three outstanding exceptions, namely, the 
leaves long-attenuate at both ends, the strongly revolute peri- 
anth segments, and the seeds. Coastal Plain specimens, all 
belonging to typical L. superbum, have the same constant 
characters, otherwise they vary just as do the plants from the 
Dunes. There is not a single good character which would justify 
making a new species, or even a new variety, from the old L. 
superbum. Therefore, it is my opinion that L. michiganense is 
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not a valid species, and that all the plants included therein really 
belong to L. superbum. 

Indiana material on which this study was based, where col- 
lections were possible, has been deposited in the Gray Herbarium. 

I wish to express my appreciation to Professor M. L. Fernald, 
Director of the Gray Herbarium, for the loan of typical specimens 
of L. superbum, and for invaluable advice and suggestions, and 
to Director Clifford C. Gregg and Dr. Paul C. Standley of the 
Field Museum of Natural History for affording me excellent 
facilities for work. 

Gary, INDIANA 


PANICUM RECOGNITUM IN RuHopE IsLanp—While botanizing 
last summer near Diamond Hill in the town of Cumberland, 
Providence County, Rhode Island, I came upon a Panicum that 
did not seem to fit the description of any species in the manuals, 
nor could it be matched in the herbarium of the New England 
Botanical Club. Professor Fernald has examined the specimen 
and has identified it as Panicum recognitum Fernald (RHopoRA 
xl. 331, plates 497 and 498. 1938), and it seems to agree very 
closely with the description of that species. As this plant was 
previously known only from southern New Jersey and southern 
Pennsylvania, its discovery in northern Rhode Island constitutes 
quite an extension in range and adds an interesting species to the 
grass flora of New England. : 

Panicum recognitum is a conspicuous plant on account of its 
tall growth, some of the culms exceeding a meter in height. It 
seems to be well distinguished from similar and related species 
by several characters pointed out in the description. The plants 
collected in Rhode Island were found in boggy ground along the 
margins of a brook, growing among other tall herbs and low 
shrubs. A specimen will be found in the Gray Herbarium under 
my number 45594, Aug. 24, 1941.—Ernest J. Patmur, Arnold 
Arboretum. 


PLUCHEA PURPURASCENS (Sw.) DC., var. succulenta, var. nov., 
foliis sessilibus vel breve petiolatis rhomboideo- vel oblongo- 
ovatis vel obovatis glabris vel glabratis succulentis; capitulis 
5.5-9 mm. altis, phyllaribus exterioribus ellipticis vel oblongo- 
ovatis, sparse pilosis.—Saline, brackish and, sometimes, fresh 
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marshes and shores Florida to southern Maine; inland in western 
New York. Typ: ditch in old marsh,x Back Bay, Boston, 
Massachusetts, September 17, 1910, H. F. Wiliams in Herb. 
Gray. 

Pluchea purpurascens, var. succulenta is the plant which, in 
Ruopora, xli. 461 (1939), I called P. marilandica (Michx.) Cass. 
in Dict. Sci. Nat. xlii. 2 (1826), I then (p. 459, 560, pl. 569) 
showing that the Linnean type of Hrigeron camphoratum, basis 
of Pluchea camphorata (L.) DC., is P. petiolata Cass. Typical P. 
purpurascens is tropical and subtropical, extending north to 
southeastern Virginia. Its lanceolate to elliptic leaves are firm 
and canescent-pilose beneath, and its involucres 4-5 mm. high, 
with outer phyllaries ovate-acuminate. Southward and north- 
ward the two extremes seem fairly distinct, but in eastern 
Virginia and North Carolina it is difficult to find clear differenti- 
ation. I am, therefore, treating the usually more northern, more 
succulent, smoother-leaved and larger-headed plant as a variety. 
In doing so I have purposely refrained from taking up Conyza 
marilandica Michx. There seems to be some doubt about its 
identity and I have been unsuccessful in my effort to secure a 
photograph of it. Otto Kuntze, with the indefiniteness so 
characteristic of him, published, in his Rey. Gen. Pl. i. 357 (1891), 
the following paragraph: 

Pluchea camphorata DC. (L.) « pubescens O. Ktze. U. St.: 


Hoboken, Cairo, Miss. Die bis auf Blattnerven fast kahl werdende Forme 
ist 6 glabrescens O. Ktz. = Baccharis foetida L. p.p. 


Dr. Wittrock has kindly sent me the only sheet of this series 
which he has been able to locate in the Kuntze herbarium at 
New York. This, a badly crumpled specimen from Hoboken, is 
marked var. « pubescens; but, since Kuntze gave no word of 
description, the name cannot be taken up. No material of 
Kuntze’s P. camphorata var. glabrescens could be found. Whether 
it came from Cairo, Hlinois or from Mississippi I can not be 
certain; and Kuntze’s statement that it is “ Baccharis foetida 
L. p. p.”’ does not help. The type of the latter species is, as 
generally understood, a white-flowered perennial, with clasping 
leaves. It would be quite unsafe to take up Kuntze’s names.— 
M. L. FerRnayp. 
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